Cellular Environment in a Bundle Modulates SEJP Characteristics in Detrusor Smooth Muscle.
Smooth muscle that ensheathes the urinary bladder wall is known as the detrusor. The detrusor has a bundled syncytial architecture where groups of electrically coupled cells form discrete bundles. Electrical activity recorded from detrusor cells is varied. Among the electrical signals recorded from the detrusor, spontaneous excitatory junction potentials (SEJPs) are events that are sub-threshold for spike generation. SEJPs are caused by spontaneous random release of neurotransmitter molecules from varicosities of innervating nerves. SEJPs recorded from different cells of the detrusor vary in amplitude and/or kinetics, and the reasons for variability are obscure. Our hypothesis was that variety in SEJP characteristics may be attributed to the biophysical micro-environment of a cell (in a bundle), where it arises. With the help of computational models, we show how cellular environment factor, such as size of a bundle significantly alters the amplitude as well as kinetics of SEJPs. These findings are congruent with experimental observations. Our results also suggest that characteristically different SEJPs may be observed in identical detrusor cells, with the difference arising from their neighbourhood rather than the inherent nature of the cells. Consequently, SEJP characteristics might be indicative of the cellular environment of electrophysiological recording.